Effects of levetiracetam on hippocampal kindling in Noda epileptic rats.
In order to clarify the seizure susceptibility of Noda epileptic rat (NER) and the antiepileptic effects of levetiracetam (LEV), we performed electrical hippocampal kindling in NERs compared with Wistar rats (experiment 1), and hippocampal kindling in NERs with LEV administration (experiment 2). In experiment 1, electrical stimulation was administered to the right dorsal hippocampus of NERs and Wistar rats once per day. In experiment 2, NERs were randomly assigned to group L (LEV administration) and C (saline administration). Following daily administration of LEV (240 mg/kg, i.p.) to group L and saline to group C, hippocampal kindling was performed from the 5th day of consecutive LEV or saline administration. As a result of experiment 1, all NERs exhibited stage 5 (falling) or stage 6 seizure (running/jumping, subsequent seizure) from the first electrical stimulation. In experiment 2, LEV suppressed development of hippocampal kindling, increased the afterdischarge threshold of the hippocampus and inhibited stage 6 seizures in NER. Although LEV prolonged the afterdischarge duration at the first stage 5 seizure significantly, there was a tendency to prolong the latency to generalization by LEV. These findings indicate that NER is susceptible not only to limbic seizures but also to brainstem seizures. Furthermore, LEV may have inhibitory effects not only on the hippocampus but also on other neuronal pathways to secondary generalization in this rat model.